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[0141] fcfllfi&tt. &®mmffi Ices© 

[0 14 2] RiKDiaSH-m. #®!E9!£DRAM©[hI 

6 ffi&lt. F*3§&«ft<i:LT2 0©U^;U©^ 
[0 14 3] «&©*RS]«{4£<Z}&;lT£f£ 
MOS Y : y->V7.*?<F>>?— McSttTte^lCfe^T. 

[0144] ^®m*2?i?tmffi<DMmte-r'<-c<D&-c 

©$6B(CckoT*£n. t#flFif*coi3H<i:^colc*43 

-5. 
[0 14 5] 

imwvtjimi mum i^L2 mmv^m&mmit, 

[0 14 6] it**3*«fciy:4iH«C0**ft:Sa«. Wi 
[0147] IS^JS 5 fclr» L 9 ta®C0¥^^Mti. F*J 

[0 14 8] ar&ai oim<D¥m#mm\t* y-t-t-s. 
vzm^mmmm&iz&^T, ±>xr>^(Dm^- 
Tmm*m&t>zte<Dmwjn{iLi)mm#]\zmmmfrc,T 

•5. 

[0149] fflfjfcS 1 1 K«£©¥i|?#ggtt. -fc;U7 U 

[01] #fgH,S©m§©Jg§Il©DRAMl 0 0 0CO 
[0 2] hffirt««{fc3S£0l&2 0 0 0co 



[0 3] 02 CiR UfcfcWK* 2 0 10 ©JSeKSrifc^ 
T^>fc*co®SS0-C*-S. 
[04] H2K«LfcJSl©V r e f fg£le|g&2 0 2 

[05] H2K«UfcJBlOAy7rSI»2 0 4 0CO 
«BgS:IttW-r?»fcJ6cotEl8S0-e*^. 

[06] B2(C«U^K£IbIK2 0 0 OSfflHtDR 
AM 1 0 0 0 tCiiHT. -t>7.iftfP$iJe^-r-5fc«6C0^ 
10 -f 5>^r-hT*-5. 

[07] ft&nmffil c dKJ;0. *«g«&Vr e f 

[0 8 ] F*ggBfiftfg£isig& 2 4 0 0 5 

[0 9] »l©/1y:7TEB2 0 4 2©*J*SBWi"r 
-5itJ6©0!S0T*-S. 

[010] PUM«^%*1hI!S3 0 0 0©#!fiS£^-r 
«EBS7'D»>^0T*^. 

[011] f*l8Bli&£Ji£[Hl8S 2 4 0 0 ©Si£1I&©£ 
20 tfl^SBMH-i-SfcAflO^-fa^^ir— FT?**. 

[012] #SS91©^i6©Ba& 2 © P UM{I^fg£[§l 
BS4 0 0 OCl^SSt«Wyny?0-C»5. 

[013] PUMfi«!4H84 0 0 0*fl&BLfci§ 

[014] *9mo>tma>iim 3 cd 

2 6 0 O©«fifc£^T«IB:7ayi70Tfc£>. 
[015] *5BWO*IB©»!8 3OAy7r0!S2O 
4 4®«JSfi*ttW*fc©OEiSiaT?**. 
30 [016] *5S^©*S6©^ffi 3 ©l*3g6mffi5!^lElgS 

©nfp€rittB^-r^fc«6ro^< 5 yyj-'v— v-e$>z>. . 
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0 7KI/X/\'777, 4 0 ff^H-^ 4 5 «7— 
KfcK^-Y/t. 5 0 5 2 

40 6 0 •fe>X7'>y. 7 2 ftg&SHWi^A'X. 7 

4 7K1/X/U, 7 6 r-^/«. 8 0 m&7> 
7/#&K7-fA\ 8 5 AW777- 100 ^ 
t'JWK. 2 0 0 yiJ»#lHlS&. 1 0 0 0 DA 
RM. 2 0 0 0 F*qg5«{23§£[HjS§. 2 0 1 0 JtttSE 
iK. 2020. 2030 Vref %£|§H$. 2 0 4 
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4 A'-y^rlaJgS. 2 100 «J&[hI8&. 2 110 -f 
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Z>Z\ttmtltC3bZ>. 

[0122] fctiu*. 9\-m**>5-z.<onzu>y&<z>m 
nmm^x&itz*). a-swa. -t>xT 

[0123] mmomm 2 ] mmn&m 2 ©rtgs«(4 

[0 12 4] fcfcU ■fS^PUMA^fStfi^^'f 

^awj:3. 0 8 ~n 0 \z7Kvtc-$m<DKm 1 ro^gg 

«&fg£[HlS£2 0 0 0CD«figtC*5^T«. Hffi^lHlES 

2 2 0 o<Dm&{k&m*-rz>m^QONtf "h" u^;u 

[0 12 5] l^L&^e., -jSSKte. SEE^&IeJS§2 

2 0 o&m®nki>Tfr<b, mmziEMmipzftte?^? 

^ilcflfQONM^S ( "H" u*c;w «fr^« 

[0126] nm<»mm 2 (DPUMm^±\Ei& 40 0 

QON£mmZ1£Z>Z.tT% S*S{4V r e fM*m 
[0 12 7] 01211 *I^©HIS©«i2 0PUM 

m^%*[Hig§4 0 0 o«Pfig^*-r«EBsyD->^0T* 

3„ 01 0('*Lfc*J6cD^§il<DPUM<i^*I51g& 

300 ocDmf&tgfezguz. mnso N^QON 
x\ m-mMztem-n^£ttisT^<Dmwtemmzts. 
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[0128] 01 3«. 01 2\z^rz^^ti.p\jum 
nm±®&4 000 zmm Lfzm&v>ft®m@:9£±®& 

[0 12 9] »|t 1 tCiit^T. tfBLE QA^iStt 

T, «JI^&IeIS§2 2 0 OTWSiMiStlS., t 2 C 
*3^T. OTCHG^ "L" t^NZii&U S^mfi 
V r e fMfe. glC01?lfiV r e r 1 B^e,12© 
S2pm^V r e f 2BCMW. CIttlCjfoCT. «^ 
PUMt>^$F B 1ffitt#^<h&oT. A' v 7 7 [HlfS 2 0 
4 0i5i;tf2 0 5 0 Hfelt^Sa^St I btfXSfc. U"< 

;nbi 7$><=>i^;n bh^ts^bti-s. -tos, 

^Jt3(C*3^T. fans ON&cfctfft^fZS 0 PaWStt 
[0 13 0] ;®J;5«<!:t5CtT. IS^OS^ 

[0 13 1] LfcA^T. feiix.fi. HiSco^Si2Wf*g 
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&k&\zm^rzm&. -t>xmmz^x. -t>x7>7 

lz£ 9 (*38&«iH*ft V d d s ttftPS.&lc 
*5^T«, KI:«J3E^1eIS§2 2 0 0f^IE«»f^€:ia4& 
LTl/^fe*, «ffi^gllslSS2 2 0 0**, rtSSSiUQft 
Vdd s#?g2<£>gifS«&V r e f 2Bi-Stt5<J;5 

mmnmrnixm^rz^mzim^x. nmw.& 

Vd d s ^^;U©^W^»^J:0-^«lSfl$n, -fe 

[0132] [mmomrn 3 ] mffivmm 1 *5«ttf 2 
mx&z. 

[0133] LfrLfrtfz. mut^— m\z\*f&xm* 
-r^mm^izmnxmrnnm 1 pa^iwgt* 
iz^vx\imm:X't^m^&^. wj7u 

20 < , fttumrnm 1 c d ^+»/Jn$ ^fcs6. A*>y 7 7 

[0 13 4] LfeAbt. DRAMAi-fe;U7U 7 

[0 13 5] 01 4ti. *mMO>mm(DMm3(Dfr%>n 
&£.S&m&2 6 0 O<D«e££^-f«EBSyo-y : 5'0-T;;& 
•5. 

[0136] 08 tr^LfcSlig©^ 1 ©»^m&*^ 
ESS 2 4 0 0<D^ttt. nyy7ml&2 0 4 4i3<ttf 
30 2 0 5 4*^. -fe;U7'j7l^>y>oL^:-K^fg^$nT^ 

mx&zox, &ft\z\zm-ft^ : £:tfi>xt<D®.m 

[0137] 0 1 5 it. ^mmm&Ofm 3 <DA*>y 7 

7 (hiss 2 o 4 4<nm&.&WRT z>tztb<nm8mx$>z>. 

[0138] 09 \Z7^\,tzm&(DYm 1 ©A'7 7 7 
<T>m$Lt.W.ZZ>im~ h5>> ! X^TN5 4©y-f>Ai 
P UMT«nc < Z S RMtC «fc D $np$n-5«^ 
40 i^oT^-5*05*T-*-5©-e. |ig-gfS#lCte|5]-£H§- 

[ 0 1 3 9 ] 0 1 6 «*%B^<D^ifi©^ 3 <Dft&ni£ 

m±\3i^<Dmi¥^m.m-f^tztt(D^^ = >if^^~ hx 

ii^fll^-h'fC^^T^ft^ZSRM*? "H" 
l"<)lX$>-oX. A'-y77tHl?§2 0 4 4*3J;0:2 0 5 4 

[0 14 0] -fe^^'J^U-^^i^E-KfCA^t^Z 
SRM(J "L" U^AiiUK). /\*->77(hIS§2 0 4 0t5 
50 «fc?>'2 0 5 Ol3*5tt«.Siimat I bitm^^-Jl I b 1 
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[0 10 31H9H H8C«LtJll«>;^7 7BB 
2 0 4 2 0)«j«*KWr*fc«&a)HttBIT»«. 
[0 10 4] *2©Ay77B82 0 5 2CDfiSf£fc, A 

[0 10 5] 81©;^77HB2 0 4 2&'f lift 
Vcc trt«/-Kn 5 1 ±G>mzW9ltzWMll£tl*v 
f t^MMOS h7>vX^TP 5 l^^nf 10 
MOS h7>^TN5 1 1, mmm&Vc c <hf*3§B 
;-Kn5 14:OlHfcB[JiJ»C«l«Sn*p^^*;W40 
S h7>v7^TP 5 2*±ffn?t*MOS 
yX^TN5 2£> Kn 5 1 igiffiVs s 

fcowfcaaasftY— h ka< rxtev b l taws 

nf t*MOS h7>^TN5 3<t, K 
n 5 1 i«jWfiVs s tOIHKttttSn, y-M3fi 
tPUM*$^nft*MOS h7>y^TN5 

[0 106] h7>yx^TP5 1*«fc«TP5 2©y 20 

^TP 5 1 th7>yX^TN5 1 Ktctt 

[0 10 7] h7>^^TN5 1^y-Mi 
#IB«ftV r e f 1 £glj\ H5>^TN5 2oy 
— bit* h7>y7^TP 5 2©KK>t»aUT^ 

So h7>yxnN5 2coy-hs#:^ smcDjcv 

«{4V r e f B 1 <fcLTttWj$ftS. 
[0 10 8] dCT\ h7>y^^TN5 3ll y— h 

«W2 ty- hSL 2 *#UTn*fe©fc-r*. 30 

[0 10 9] h7>^^TN5 4H 

w3*j:aey-hftL3&*ra. @9«c^ufcJ:5^ 
040 zmtizmmntiii i b<o***«rr 

£&So 

[0 1101 01011 09tC^L£:{I*IPUM££fi£ 
-r*fc»<DPUM«#5B*0K3 0 0 0 (0*jB£**-r«E 
B^DyJBW*. PUMfl»5B£l3»3 0 0 0f4, 
fc<fc>U£, 01fC^L/fe3>ha— ;HhI5»2 Btttft 
So 40 

[0 111] 01 0*#flHOT. PUMJB40B3 0 0 

ott. m*ts 0Nt2w-5»aHg»3 o 1 ot. 

&3 0 1 OOdi^SrSWTSe-rS-f >A-^3 0 2 0 
fl§S 0 N^«fc^ >A-^ 3 0 2 OOffl^SStt 
5NANDBS3 0 3 0 fS#Z S 0 PSrSW^iliS 
BBS 3 0 5 0 mte®'® 3 0 5 0 <Offi**SWTSte 

-f s-r wt— * 3 0 6 0 fi^zso p^ct^-r >a 

-^3 0 6 0Offl**SWSNAND(Hl8S3 0 7 0 
NAND0K3 0 3 0 43j;tf3 0 7 0 <Z>tiJ2>£gW'T. 
(s^PUMS:ta*"rSNANDlHlK3 1 0 O^S^tf. 50 
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[0 112] 01 0C»LfcJ:3ttPUMje£BK3 0 
0 0<£«}/£<t:-f Sd£T, •fe>XBBJ6Wp*3cfcW»7Wr«r 
m&lz, ilS[iISS3 0 1 0*5<£tf 3 0 5 0T***»!IH 
fittWPUM* "H" l"0\s£UZ>Z£\Zte%o cn 
tCjSUT* H9T»l/ftAy 770B2 0 4 0 
Ay 7 rlsIB 2 0 5 0 <DSii«8ft I b^iflmlxTAy^ 
7©Wftlffi**n**«B. *<Dtt*. g2g«&Vr e f 1 
B^Vre f 2Bta>Wfl!>«»jUCj:D36*f **SMi 
VSiEI c dtfi* /Xy7r<OK»IB*OieHrt^JR*0, 
g^m&V r e f 1 B43£tfg2pSft:V re f 2B(Dl/ 

[0 1 1 3] 01 1H H8^Ufcrt««^ricIsI8S 
2 4 0 0 0)»P«fiOfeJBjaftfPfeRWr*fcftflD^-f 5 

[0 1 1 4] mUt l\Z^X. ifBLEQWgft 
tttl£&ofc«, Nf^Jt2(Cfe^T, fl^SON&^tf 

e# z s o p^-e-ft^nistttttt^txft-r*. — 

r e f Mtt, % 1 CDS^miiV reflB^ 
^^2(OS?ifiV r e f 2 B^<h^{fcTSo 

[0115] ctuufcux. {s^-puMt>. mfe<nmt® 

3KWAy7 7lHBS2 0 4 O&cfctf 2 0 5 0 K&tfSJKl 

mss i b(Din nmm i b 1 ^e«ssfi i b h £t± 

#1"So 

[0 116] SSlC WrSU t 3(:i*3^T* m^S 0N^ 

jctttt^z s o pt>vFm&Vimtuz<DizfeCT. 

[0 117] SflfiVr e fMH fg2(7)g*P 

m^V r e f 2 B^em 1 <£>S*pm&V r e f 1 B^£ 

[0 118] CI Smm&V r e f M<B«ifcfr?> 

G)WB»1^*3V>T, A *y 7 r Ih!S& 2 0 4 0&<fctf2 0 5 0 
o> JiamsfE I b tt, Ibl^b Ibh^ 

[0 119] BfPUM^ "L" WOUT'foZMfflOM 

K*s«fc*ffilR<B« i b l tr^oT^< ct-Cs m^P 
\JMtZ£K)rty7TtBli&$:fflfflL'&^m&lZkt'<T* M 

a«8Ki b(7)ffl*(aai)jc8a5rrsc:^T#s. cos 

»SfHf;:*5HT«U Ay7rElK2 0 4 O&cfctf 2 0 5 0 
ooRiimfftl bttl"S;H b 1 £&5fc«K ¥i£W&Jt 

a«an bcofii^ffl^i^nsciifc^So 

[0 12 0] Lfcj&bT, 0 8 \Z7jk Isfz&O &«fi£K: J: 
K). Slices r*5£tf I c c s 69®«^plfigct^ 

So 

[0 12 1] ftufe, ffifPUMtf "H" U^duioT 
T>y<^Sttfbfi^S 0N*5«ktfz S 0 PiLfc^ d 
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[0 0 8 3] W*Jt6IC*^T» OTBLEQ*«gttft 

[0 0 8 5] ±2?<0£&D> ^^EU-fe;Kc»iiSns 
"H" t*— ^<0U"*;Hi, ffiVr e f 2 BiZ^Ll^c 

"H" i^;kp^— ^^iisnscttrtts. 

[0 0 8 6] £6fw. ratigffiVdds^MWj: 

0 0 0^**$WfCrtffi*iB*ffiVd d s COU^U^:. £ 

[0 0 8 7] ccit\ H2T*dEan*rt««fi«feia 
s§2 o o ofcflEnsna«8Ki pasmotwt 

[0 0 8 8] 36*«8KiH2 0 1 0C^T2X I c 20 

vnmnffiftmZzis. »l*WS2®Vr e ffg£lH 
K2 0 2 0*3<fctf 2 0 3 0f£*5l>T\ 2X1 c(DlIi 
8fo»iffi£U SBl*«fc«SB2<DA^77@K2 0 4 0i3 
£tf 2 0 5 0 \Z*$^X* 2 X I b<BJEi««M*58£-r 
?)• 

[0 0 8 9] l/fc^ot, ^«-CttaT<OSC (4) £W 

I c d = C 0 XW0 XL 0 X (Vref 

-JBl:i?*ttVr e f M*gtt-5«ffi*«IsF!S2 
2 0 OftCDh^^X^TN 1 l©y-h®8W0XL 30 

DRAM SDRAM) \Zft&2 tlZftrnWifEvJ 

[0 0 9 5] 07te, COct-5«:5feft««8El cdfCJ: 
0, a^mfeVr e f MKAKsaRttfrfcflSfcRWr 

[0 0 9 6] B7£#BaUT, SlCDSflSmfiV r e f 

1 B*5J:W*2 0aqi«ffiV ref2Bli ^SBSffi 

I c d<tA*y77@K2 0 4 0*3«fctX2 0 5 OOftSfEK 40 

fzrfr>Ts m 1 <£>S*^{£V r e f 1 BttBffSOfiV r 

e f i«kofc/ha&«£&o. — m2<Dmmm&v 

r e f 2 BttdfScBffiV r e f 2 £0 *>**£*£&o 

[0097] -y-tzimm t Rcmi:g^s^n 

0 7 Lit £43 9* fiffi(?)lftl/^;^bl^ffiV 
r e f 2Bt4, «BE«*d V«ttT*lfc«r«#tt«t 
ttoTLSJ. S^m&V r e f 1 BKt>^Tt>H*tf 

50 
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[0 0 9 0] 

1 p a = 2 x I b + 4 x I c — (4) 

±B* (4) fi, OTQON*< "L" U 
^T'fcoT, rt««ffi5SfeHiS2 0 0 03&«*7ttttT? 

^^r B iorta$«fi:^^[Eiss2 o o otan*«8fEi pa 

[0 0 9 1] JfcjeOfti:*rK >J7U7Val«C« 

nansmst i c c s r tftmmnm ices 
[0092] /ty7rHHrtratn««*i t>. 

[0 0 9 3] H2TRWl/fci*0, S*P«ftV r e f 
M#«*to*c:fclcJ:D, /b77@82 0 4 0*J:» 

2 0 5 0H «EE^MtHlgS2 2 0 0 ft<DS^«{4V r e 
f M&Stt* h^>vo^ (h7>vX^TNll) CO 

[0 0 9 4] -~«CDlM9;H*n t RCTt>XlW 

fx&toft**fr. asftRRflti cdti, jrtg>5£ (5) 

lB-Vr e f 2B) /tRC- (5) 

[0 0 9 8] Z.V>&51ZrtyZ?7m&2 0 4 

0 5 0^6tb*an*S*«fiVr e f 1 B:fe<£tfVr 
e f 2 B©^;U*qeftLTU*3Cli: 

{3, ^#M^n*y77lslK2 0 4 0feJ:«2 0 5 

I b€:*#<IS3eLT*<c:<kfe?IIB"C 

"T^Clttt, «SE Ices r&£tf I ccs 

[0 0 9 9] *£Btf)<hC:3* mm I c c s r I c 

1 bo>«t»ebT**af«*#a:^i:t^3a:*. 

[0 10 0] Ifc^T, rtSS«ffiK*lEl«f2 0 0 
bCOft^SteVd d s <OjaiK«!Bfc*tt^*fi[^;Ko 
{gT£Jfli$<l Loojiota I c c s r Iccs^ 

[0 10 1] B8tt. ±JCUfcJ:5a«fllEI ccsr^ 
Wlcc s<Ofi«S^T«t'r*rtffl«ffi58*S»2 4 

[0 10 2] rtSBm&?g£[elS&2 4 OO0M^ 
^«LfcrtSB«&3B*l§IBS2 0 0 0«tS/^£ 
tt. Ay7rEIK2 0 4 2&cfctf 2 0 5 2*«fl»PUM 
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Spft^MOS h7>/X^TP4 2*5«fctfn^r 
MMOSh7>y^TN42i:, rtSBy— Kn4 1 
<hg>i£«&V s s tomiZ&WlZtlZ h7>y^^TN 
4 3«t£^t?. 

[0 0 6 4] h7>vX^TP4 l*5«fcc7:TP4 2©y 

— Miscasts*. cney-Hi h^>v?x^ 
TP 4 i£;J:tfTN4 lO^y-h't^^nTV^ 

[0 0 6 5] H7>vX^TN4 1 coy— M4, ^ 1 CD 
#!«!m&V r e f 1 f-7>yX*TN4 2 CO 10 

y— htt. h7>-/X^TN4 2COKU"T><i:^^ 
n. ^coy-hcDm^u^;^ gl<D#IffiVe r 
f B ltLT^Sns. 

[0 0 6 6] h7>v7.^TN4 3COy-h«. Sg2CD 
N4 3H y- HBW2 ty- hftL 2 t t*t*. £ 

<Dt&. /b7rHB2 o 4 o\z\z. nmnmib-fim 

I b= (W2/L2) / (Wl/Ll) 



14 

[0 0 6 7] ffcfc'S. 5£«Dfti£S2 0 1 OTMSnt 
mSSEiHU*^S©SSSl c*«, Sflli5j:tfSg2C9V r 
e f g±lElg§2 0 2 OiScktf 2 0 3 0fc**l*. Il« 
J:0l2OVre f3B£08&2 0 2 0*5«fctf2 0 3 OK 

X. 2-=>Q#KMtffiV r e f 1 *5«ktfV r e f 2 Sr^tl 
C«>#KMtffiV r e f l&itfV r e f 
2£-€-n-€ : n7cK:LT. $6>«CS1*J:^2©A^7 
7-IHISS2 0 4 0*5=fctf2 0 5 OtCiSI^T. IPifiVr 
e f 1 B43«fctfV r e f 2 Bj&MferiESft*. 
[0 0 6 8] CCT, ^lCOSigHftV r e f 1 BCOffi 
tt. J8l©#fK«flcVr e f lOtfcfK, SB 2 OS 
*fS«&V r e f 2 BCD<Bt4. SB 2 V r e f 2. 

COtetSflA*. 

[0 0 6 9] Ay7r@B2 0 4 0COJt»«SSl btt. 
RTcOiC (1) KJ:D-*;*.&*IS. 



X I c 



(1) 



Lt«bT. 3t (1) (W2/L2) / (W 

1/L1) C0JtC0flt«-7C^<-r-5C:i:-C. Ay7rSB 

[0 0 7 0] fe*. micDSmS&Vr e f lBfc*2 
coSipm&V r e f 2 BtOIBICtt. BUF©5t (2) jftt 

[0 0 7 1] 

V r e f 1 B>V r e f 2 B - (2) 

^^u-fcinc "H" -x-^tuTmjisn^m 

{£(4m&V r e f 2 BK$?lA>fcCDiT-5. 

[0 0 7 2] ^6t4. 02lC^Lfc^lE[HlSS2 0 0 0 £ 
ffl^fcDRAMl 0 0 0l:*HT. -fe>Xitjfe£tfcBJ-f 

[0 0 7 3]«ffltllC6V»T. hfy Mt#©-f=l9-f 

"L" i"s;u^£*{frr*. 

[0 0 7 4] «t»T»fflt 2C4Jt>T. fl-SB^ 

-rs. 

C p b X 

EJ£|J t 4 ICfcHT, fl^S 0 N*< "H" 
I^ZS 0 PA 5 "L" l/^t&oT. 

nT^fctf^k'y hiKWfc^SE^SjfeiHBiFac bco 

[0 0 8 0] Bftjt 4»C*t»T-fe>X»fP*»Mj&Snfc 
8H4. ±a>co^: (3) ICS Lfc»£«-.fcD 

-y 7"' J >^gC p b JC^fiE-r-Sfc*. -fc>XfSte 
8JJ8CDF>gg&mSii«ftVd d s U^I/CDjaiSe«jfcC£-R4fflJ 



(Vref 1B- 
ICp blcafAe. 



20 [0 0 7 5 ] "7- MaWLOSttfcCtfoT. PHH t 3 

[0 0 7 6] BSajt 4CiV>T. •fe>X7>7*C0«jf^C0 
HAfcititKStU <I^S 0N*«fc^QON*i "H" 
i^i^tiCffrr*. — 7j. {f^zsoP*s«fctffl^c 
HG(4 "H" U"S;i^6> "L" U^^t^kTS. 

[0 0 7 7] {I^CHGO^fcKfl^T. Sipm&V r 
e fMOU^Mi. m&V r e f 1 BCDl"<;l^<E>mft 
V r e f 2 BCDU^U^^fc-t-S. 
30 [0 0 7 8] LftrfiX. -t>7>W)ttt>mi&Z*lZ>Wi-C 

©jmiBnc*(f»Ttt. «^-son(4 "l" wwca&o, 

ft^Z S 0 PI4 "H" Wf«oT, S*PS&V r e 
f M«35 1 (DSmtlfiV r e f 1 B fcfc^TH*. r>S 
0. T*7 7"U>mCp btct4. -fc>*BM&*T© 
WraC*Slr>T. V r e f M**V r e f 2 BT?« 

5«^<k0t. WTCD^ (3) tstisnsfn «fc0 

[0 0 7 9] 

V r e f 2 B) — (3) 

[0081] s.Tz. mm 1 4^tc*i^Ti4. mmn®: 

Vref MC0Mf4. m 2 ©gip^ft V r e f 2 B <h&-^ 

ti^s. z.<Dtztb. w£&&mi& 2 2 o o tt. ftg&maii 

«&Vdd sCOb-^y^firv r e f 2 B © 1"<JU <h 1*3 

utfcsj^fc, -t>7.T>7s/A\zm#s$:mi&-rz> 

[0 0 8 2 ] ftftj t 5 IC^liTC- K^Ai^ffittfb^ 
n. -eco^, -fe>X7>yiE®)fs^S ON. /SOPt) 

^RSttfk-r*. cni:^i;T. ii^cHGt "h" u^c 
50 Mzwrnis* mmnK.vre {uom^ nzf. ssio 



#H¥13-035160 



7 V -/ 



11 

[0 0 4 2] «mtH3S§2 10OH {I^CHG£§fr?T 
SeitS:4filE«<>A-^2 I 1 0£. ff^CHG 
45J:tf-f >/t— * 2 1 1 0©ffl*k:±Dft!MS*U Si 
0S?ffiV r e f 1 Bt*tT, WCHG# "H" 

i ITtiiW ^> N 7 >X ^ 7 v 3 >y- h 2 1 2 0<fc, 
flH»CHG*J:tf-f >/W2 1 1 0©ffl*fcJ:D«HB 
StU ^2<^)Sip«fiV r e f 2B6»tt, i^CH 
G*< U L" U^;KOt#fc*a«J8t^:oT. 
Vr e f Mi LTW*t* h5>75 y->a >y- h 2 10 
1 3 0<fc£r&tf. 

[0 0 4 3] «E£lfeiaB2 2 0 0H Fn 1 

1 iMlfiVc c fcOlBlcBtWKaBKSnftp^ir* 
MOS h7>vX^TP 1 liScktfn^-v^VMOS 
h7>y^^TN 1 1 <h, tltfiVc c 

nil <hcor^{cit:^j{cs^^n^p^r^;uMos 

yyX^TP 1 2 43j;tfn3 1 ^*;UMOS h7>vX^ 
TN12i, rt»y-KnllittftteVssi:©ia 
l:»KSn«nft*MOS h7>yX^TN 1 3 
<h. ISf fi V c c i h 7 >y^ ^ TN 1 2 ^y- h i 20 

©racaasn, h7>yx^TPii^TNii 

h7>y^TP 1 3i^Oo 

[0 0 44] h7>^X*TP 1 1*±OTP 1 2®y 
— M*2WC*ttStU h7>^TP12© 
y— Mi. h7>^TP12©KK>tft«lt 

[0 0 4 5] h7>yX^TNlloy-Hl 
fiVrefMSSH h 9 >yX^TN 1 2 <Df— b<D , 
n&WOW, ft«M«fiVddsl:«at5. 30 

[0 0 4 6] h7>^^TN 1 3H *JEXM[Bl»0 

[0 04 7] Cut, h7>yX^TN12<i:S¥ifi: 
V r e fMSSJt* h7>yX^TN 1 1 fctt, y— h 

[0 0 4 8] H3H H2^Lfc3£«8iEiH2 010© 

[0 0 49] ^«S!z!l 2 0 1 0 H mi^mffi V ccig 

S h7>yX^TP2 l^cktfnft^JUvlOS h^> 40 
yZ^TN2 1£, m^m&V c c tmi&MiiL V s s <h 

h7>yX^TP 2 2M^nft^MOS h^>^ 
X?TN2 2 ££<&tf. 
[0 0 5 0] H7>yX^TP2 1i:N7>yX^TP 

/H7XtfiVBHtLTffi*Sns. - 
h7>yX^TN2 1ih7>yX^TN2 20)y 

-f77tffiVBLtLTWASn*. 50 
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[0 0 5 1] u^T, h7>yX^TN2 1^OTN 

2 2H y—h*BWl*irW*-hfiL lS*T*t>© 

ch-r^o ccd£#. ^sst^2 o i otit nmnmi 

[0 0 5 2] 04 H H2l:Sl/tSlOVr e f 56* 
[ISS 2 0 2 0(O#lrit*RW"rSfc»<OlsIgSH"e**. 
[0 0 5 3] ft*. I20Vr e f SE£[hJS§2 0 3 0 

H mi (DVr e f 55*0»2 0 2 0 tWfc^fllJfcS* 
[0 0 5 4] iKOVre f 5££[§Jg§2 0 2 011 ®S 

c c iSMfiv s s iionictncwtsnd 

pft*MOSI>7>yX^TP3L TP3 2, T 
P 3 3 43<ktfTP 3 4*<&tf 0 

[0 0 5 5] h7>^TP3 1®y-Ht A<7 
XtttVBHMtf, h7>yX^TP3 4<Dt*—b 
tt, &*feS&V s s SrgfrtSo 

[0 0 5 6] ^ h7>yX?TP32^TP3 
3©y-Ml £*>l:i> h7>yX^TP 3 3 <hTP 3 

4 - k \z»mts n^o 

[0057] h7>yX^TP3 1ih7>yX^TP 

3 2 ©Say — K^lfil/^;^ Jg 1 (D#8g«{£V r 
e f 1 ^LTtB^j^n^o 

[0 0 5 8] CU:OJ:5ft*W«fc3CtoT^*IS*. 
h7>yX^TP 3 2*3cktfTP 3 3©8»Wt ^-V 

^TP 3 4l:i*5^Tfl CCO h7>yX^0L#^tf 

[0 0 5 9] h7>v?X^TP3 10)y-hi:, AWT 
XSfiVBH^etlSCtCiD, h7>yX^T 
P3 1-TP3 4{:(1 ^«SS^2 0 1 o\zffitiz>nm 

mm i ctmtm&nmnsiii c&ffitix^z* 

[0 0 6 0] ±^Lfc£*50. !20Vr e f fg£[HlS& 
2 0 3 0 lC;fet>TH fctAH 55 1 <0#flg«ffi:V r e 
f lctDt>/hSSc*2®#BH«fiV r e f 2 **jbK-T-5 
fca&JZ, H4l:Sl/t*l OV r e f 58S0B2 0 2 0 
CDfgfSlC&^T, h7>yX^TP 3 2— TP 3 4(0<t 
3\ZitLmiZ»tttt<tlZb9>5?7>* <DWfi& 0 4>ft < ft 

[0 0 6 1] H5lt H2t*U&IBl©Ay7 7lHia 

204 o<Dm&*mm^&fc&<Dmmmx&* 9 

[0 0 6 2] »2<OAy77im»2.0 5 0O«|J5Efc, A 

[0 0 6 3] H5S:#H8UT, «loy^77iK2 0 

4 0H lltfiVc c <hF*3g&7 — Kn4 1 tOUB^tt 
^nc«jasn*p^*;i/MOS h7>yX^TP4 1 
M^nft^WOS K7>yX^TN4 1 <t, «K 

ifivc c<trt»y-Kn4 i tora«ca?ij^»ttsn 
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n&mmt ut«. JKT©Kwr«jRT*i*GEiHiHH;:iB 

[0 0 2 9] ilS#ILT. DRAM 1 0 0 OfS, fl- 
S5^a->^<i^e x t . CLK. ff7 K UXX h D— 7 
fg^/RAS, ?)7h*mhD-^«§/CAS, 7 10 
< f»f*-7Mt/WE. fyr-f?-?Mf/C 

(i : gttft) £§#-37 P UXAftMTlP 1 3t. 5r 

miUmfi V c c Vccif 18 iSSSff V s 

s £glt5V s sSg^l 9 i^ffiAS. 
[0 0 3 0] SflMWAAJfrPS* 1 1 IC-**.&ft*«f| 
/CSli ?-v7^<DMWmn<DAJ]Z*im£T2>Z\i: 
S»5?-r*fc*©«*Tf*-6. ffi^CKEti. 20 

[0 0 3 1] DRAM 1 0 0 011 S^tC, 
JtlCTDRAM 1 0 0 0£#<DfMP*{Hffll-r-5l*3fiP!Wffll 

*e*r*l*l«*«lflM»/tX 7 2 <h. 7H l/7AA«Sf 
f$ 1 3 Ti^ngiJT K UX«#£SttT. rtSBT K UX« 
^^117^X^777 3 0^. frWKKEHS 

nfe^ro^^u-fejuMc^-r-s^^eu-fe^Tu-f 1 

0 0t$:M5. 30 

[0032] ^tutMcit x-**«&-r-5fc# 

©+t/V/?i. #m:**&T*7— K&WLK&iftS 
nfcy*- h ^ T ^ -fe X h ^ > v'X T M t tC «t o 

[0 0 3 3] JWH 1 0 0f;:*5^T«. 

u-fe;KD§fT«z»UT r 7- k&wl flatten, 

[0 0 3 4] 7 Kl'X/U 7 4lZ£-DX&m2tl%ft& 

y 5 0 ic ck ^> t * =e u -fe;pcDfT43 «t rwi*«a« s n-s . 

[0 0 3 5] ff^3-y4 OWiU^tCJ^GT. "7— MSI 
K^-f A'4 5fl£oT. jtf)C&-r-5 , 7-h*ISWLAiS«W 

2t^j;-pTjfja^y-h2 0 otc-^-xen^. ^ijs^y 

-h2 0 0«. 3 7A»#flW::«i;T. tyMHWB 
L. /BLC07 ; -^^'fiT^-tr>7 l 7'>7 r 6 Ot 1/ 
Oi7 6i$ITOl:Mn. I/Oi7 6li RU 
7 l«7-f A' 8 0H^ZfXiii^^-yy7 8 5 5 50 
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'J tMC £<DPi8Tfeigx-*<Dgga*fr&£>*l-5. 
[0 0 3 6] 3>hn— ;HSHH4. £<i:;ttf. fl-g&fciap 

M#wm^-e-JCcfc o-fe;u7 ij7W ->i^E- Harass 

ntV^i^t fftff^— 'J7H v'i^E- 

KT&5Cl<fc£rtgBI3S&lC?§^T£;ta6<af3*§-ZSRM 
£ffl7jU ■{r;i/U7U-y->3.»jf^S:fT*57c*CDF«gSe7' 
FUZ.e>±f8,m&$>Z\/3ir>T. DRAM1OOO0W 

[0 0 3 7] DRAM 1 0 0 0H 2 <Z>IZ. My h&tt 
<D "H" l^PSftKSt&U t>77>76 OtCtt^ 
£tt5rtgBi|ilI«&Vd d s *«t"r%rt««tt3B*ia 
SS2 0 0 OSfA.5. 

[0 0 3 8] HUi£Ufc<i:43 0, M 1 K^Ufc<i:5ftDR 
AM 1 0 0 0 CD#tJ5EC:*5l,>T. F*3SBm&5§3-lEl?§2 0 0 
0^£{fc££n£rtg&«aimftVdd srt^ -£>XWjft 

omtemiz. mmmtzt&T-rzziin?, -t>xmmm 
mtz>t.^offim*k&m&;-Tttib\zte. s-r. i^asm 

ftfg±[El8§2 0 0 0t5>S. •fe>X7'>ys/A(Cf*igg« 
^tb^U±MZ "H" ^-^iUT^^tl-S 
[0 0 3 9] @2(1 C©J:5ft7iJ7- X hfflrtSWI 

&?S£is]gS2 o o oro^^-reEBS^D^H-efc 

•5. 

[0 0 4 0] 017 fZ3*Lfcft*<art85«ft?g±lH|g&8 
0 0 0 <£#lfiJc<hgft-5,Ste. S^«fi:V refMODM 

r e f 1 B tiW&N r e f 2 B©^Ttl^{r:«]«l 
^•SSIfiKi&oT^-S Z\ iiXS>Z>. 
[0 0 4 1] M2 LT. F*3g&«&fg£[sJg§ 200 

0 «. H-wnmniiLv c c t&ifem&v s s <t££tt 

T, 2:PCDAM'7XS&VBH:fecfctfVBL£±fi)c-f-3 
^«DitiS2 0 1 0 /H77ffiV BHSrgttT. ^ 

1 ©#Bgm^V r e f 1 Srl^tiS 1 ©V r e f fg£ 
@ifS2 0 2 0<t, /H77ffiVBH5§^T. S20 

V r e f 2 5^fig-r^m2 <73 V r e f 
20 30i, /t-f TXSfiV BLt, ^1 <£>#BB.mft:V 
r e f 1 <i:$-SttT. ^ 1 ©gqs«{£V r e f 1 B££ 
^■T-5/N'>y7T[HliES2 0 4 0<h. /H77ifiVBL 
<h. !2©#IffiV r e f 2 ££§ttT. ^2©S^ 
mfi:V r e f 2 BSr^PK-r-5A*^7r[Hl?S2 0 5 0 <h> 
31 1 is .fctfifS 2 CDgqsmft V r e f 1 B*3«tOCV r e f 
2B£Z%:rtT. ZJ>ba-)^m^2 6fC<fcD*fiE$tl 
^^E-KS^^-CHGfCfSlJT. HTna>— 7j$-S^ 
«fiV r e f MtLTtti73-r-5«)^IeIgS2 1 0 0 t. S 
ip«{5V r e f M£§ttT. -tr>X7>ys/Atc#t^ 

-rs^ffimasm^v d d s &%^-r ; 5«m^giiHiss2 2 

0 0 5,, 
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CO 0 2.0] 5 IE*t®2ft*tt£Btt. rtS5m{4tC 

J;0^»i$n^rtg|5[HlSSi:> f*ig&«ft*l*3gB[El88{::£31 
T*E*£. *»Bti:*gttT. SlOffi^Sl 

<t o feis^m 2 ^ t>wrtifr— #*« 
mm^xmmiztati-r^^n^^mt^m^ 

tt. rta»te*£j^*«ffiBtBlsliS£***, «EESE 

[0 0 2 1] §»*«6IE«©if^^B«. »*K5E 

IB 1 ©**P«fi:tc»lSf *JB 1 ©#BH«tt£«£-r** 

2 0#BH«ffi*5B^-r*»2©#fia«ffl:*JSSS»i. as 

©Ay^rEWSfc. IB 2 ©fcJHBffiKJSDT. fS2©S 
tp*{fc*ttiaT*J82©/'Cy7 7 , iai&£*£*. IB 1 © 
Ay 7 r ®»*±«3B 2 ©Ay 7 r lUg&CD&Zr tt. ttS^J 

y-Ht. «H«fi*sm. «H4«iBic*s(r>re#* 
8Kn*«86«*iA^- K©a»a©d>A< <tt>m^ 

IB* ins tt* n ti: J: 0 , mi &<fci>'SB 2 ©#l!®&© 

#©m&Kjsi;T, mt>s— k©«&u 

"W*JB 1 i5 «t * 2 ©»?«&©? -£*hST5--;£© 
«ffiu^;utcB»r*«ftiHi»t*WU. »i*i«t^» 
2©Ay7 7 > EBSOffl**SttT, UMP*— b'KJ&UT 

t»-rn*^— **»*wicm*i--6«Jtft0tt*s e>«--& 
tf. 

C0022] m^h 7 §B«©i|^^stt. m#m 6 ta 
«©#^^so^^spat. K»i[siES*aEnsttSK 

©i&SSte. SV»cafeW3CtJBl*J:tf»2cDliIS***. 
SKSj[§Ig&«, EJB2©«BSJitC»tt6n. BMPE-I*© 

a»«<oBf*«Bwc*t>Tfl5tttta*iii«fra/ , «;ux« 
s. 

[0 0 2 3] l«**8fBi6©^#^Btt, n«gi6ts 
©^SSte. SMc&^J&SB 1 &<fctfSB 2 ©&&£#.£-. 

*»«■*-**- Fmfem^om&mzfoCTmmvimii 

fcSX-f y ^(El!8**~r*>. 
[0 0 2 4] lf^9 8E<Ka>¥«ft:SB». R«95G 
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[0 0 2 5] 8&m 1 0 g2tt<D¥W*gB»:. If 5 

nzmwmmzfocx. Affi§ift<z>iM£*fH«rrsffifj 
u -tr;i/*&tf ^ u -fe;uy k <t. -&)v<nm\zK 

^ ; E'J-feJU*M^TS^ ; t , J-fe;ua^[HlS8i, 

10 nst<»t>x7>7i:, mmmmizmm^nx. -t 

ffift[sl88<i: *•£*. MfP%-P®«JStt>Dtt. t>X7 

[oo26] nr^JK 1 1 mme>*m&gi&\t. m&m 5 

li. IB 1 o»ip*ti:K#jrr*JB 1 ©#ra«te*fS£-r 
*JB 1 ©#Bg«&£j6£lII88<i:. SB 2 ©atp«&fc*raf 

•512 o#«i«4i**&"r «» 2 <D&mm@.±ffc®& 
20 jBi©#BSBtti=*tT. mi©Sip*fe*aa^r 

£|gl©A-y7 7-[E!S8£. JB2<D#fl8BfiK:rt>UT. IB 
2 ©S^m^*£B^J-r-5m 2 ©Ay 7 t @Ki ***, 
gSl©Ay770KiU:tflB2©Ay770K©S-* 

a. u*y— Ht. «i!i«^*§ttT> e#*^n^>s 

&©5t.*fjEc;t--5— 2f©«&kjSi;t. mti/— F©« 
{£ w^;u*SB l is cfctfSB 2 ©sgs«ft©? -6»*rr*— 
^FOBffi^JMrBi!rr*WttlHll8«t*#L, fBliJJ: ^ 
30 lKm2©A--y77leIgS©ai^€SttT. IM|s%— HiClS 

txv^rn^— ^r*^*5Wcia*-r-5«j»0!S*sec 
@8&©iwts*tt»-r*iH»0»£. ff^j±(cffissn^> 

WkJto9'1 ± 5 >y ^ t U -tr;U*-&tf>* t 'J -fe^T U 

*tfy h^*f©m^*lti|i-r^)1iSt©-fe>X7'>7'<i:. 
40 H^lHlSS»c$fJffll$tlT, t>X7>7^^ffi©i 
^*§iiffll-r -5 -fc >7 T >7igiMUS& t *«I. 
[0 0 2 7] 

mW<D$iffi<DBm] [ftffOJB&l] Hl»4. *% B ^ 
OSliOiilfflDRAMl 0 0 0 ©±^B£*^-T«t 
B&7D-y70'C i fe-5. 

[0 0 2 8] JKT©Si^T^e.^<t^S«t3tC. 

DRAM 1 0 0 OK&KSttSlf^-tCjgJgSttSiltfc 
50 «mfi*Wr«AS«|(«fi[£ABtt*«jL«¥« 
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777@ifl8 0 3 0t, mmm&V r e f M£§ttX\ 
M^QONtcJ:oe^t$n. rtS6«jlS«&Vd d s £ 
i±i^-r^)ll/£misIgS8 0 4 0 iSiAS. 
[0 0 0 8] S 1 7 K^UfceajlC&t^TH. -fc>X7> 

ys/Aii ft^zsoptctoiow^n^p?^^ 

MOS f-7>^X?TP 0£;frLTI*qg&«!lItt&Vd d 

MOS h7>^X?TNO^UMtfiVs 

[0 0 0 9] t>77>yS/A«f7 h^BLfcJ; 
^/BL^lt. SSO^^UWMCir^LTH 
-5. 0 1 7 KiJ^TkL «aistLt. -tr>x7>7"S/ 
Atf7 hi&BL£tf-LT&3rf£;**Uii;l'MCO<*- 
^1X^5. £>.y higi#BL*iJ;0:/BL £<Dm\Z 
{I#B L EQlCJpUT. Mv h^*f B L*3«fc^/B 

o o^iawetvo^. 

[0 0 10] fy h^MBLtgirrS^tUtMC 
-tr;Uh^>^7.^TM«i:s — ^iaS^-t^U- h^&V 
h^WBL <h&^Bgft*^U^U=^/V>:*C s 

-tr^-v/i->^t^A6ti-5 "H" is^Vr—dHz-tifo 

mfi<01/2©ti^tl5. 
[0 0 11] 

[5£B^^L„l:o<t:-r^lS] 01 7 iZTjkVtc&oti 

g&S^ftV d d s 75i-fe>XT>ysXAIC#t$&Sn^ 

[0 0 12] Lt^L&tS*^ -b>7;®jf^©93^tCi5^ 
T. rtS&miBSmftV d d s<Dl"VVi)m^Z.£:\3.> -fe> 

xRfJSftvg s £'h£<-f-5c:<i:(::&-5. ccocttt. 
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PROBLEM TO BE SOLVED: To provide an internal potential generating circuit capable of reducing power 
consumption while maintaining high-speed operation. 

SOLUTION: First and second buffer circuits 2042 and 2052 generate first and second reference potentials 
Vref 1 B and Vref2B. While sense operation is not performed, the level of a reference potential Vref M is turned 
into potential Vrefl B by a switching circuit 2100 and while sense operation is performed, that level is turned 
into lower potential Vref2B. The buffer circuits 2042 and 2052 are controlled by a signal PUM so as to 
increase a through current just for a prescribed period when starting and ending the sense operation. 
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